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(1) quantitative (2) qualitative (3) interpretive postulates 
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(1) impact parameters (2) longitudinal forces 
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(1) laboratory and centre of mass systems (2) centre of gravity 





yJJ ^U^l ±Ljyi jjU* ^ ^la ^ Jj^t 

(1) C. M. frame (2) Lab. frame 





(5jLuu u 3Jl&1I jSjx ^djuj ^jla 



« — * 




p = q-m 1 ' ^ 1 2 ^ 



<_£ jl_u£j J iLajSll jjL^a ^L-oU J 




j_£ jLLuj] JjU^a uij^JI ^J 1 "?^ ^L<uS Ljai 

.fjLuflull ClllJ&l jSx',, ^ J 





/?cos , 0' c +— p 



m 2 



(or-) 



tan^ 



sin^ 



costf c +(m l /m 2 ) 





J 






^Aui^4 Aj at * 



J 





Ala .<M ^ j^j JjU-a 




u-M Vilb ^>]| CiL^ ^ V ^ js;^ iij ji 
uj& J ^ «>. J<£ ^ 4^ P u^L j^V uV 



(ov-^ 




l + (wj/m 



2 



2 



+ 



2(mJ 



m 



2 



)cos , , c 



m 



2 




(OA 





J^J&\ ^Lal! J ^ il^, 5 



u 



I 





9* 






Ijb isA ^A\ t6 




J 






1 IV 



(JcUj fjji ?>j£liA\ diLijk^ll -Ji*^ (jli jj^il Sji j idol jUI 



. (3) Ojl£ ^SIL <*^=« 

AilL J j tl0- 12 cm ^! Ailu^ ^ jjpll ^UJ J JjS ^> lijj 

^_jJpV CIjUL^ ^^-k ^jjj ^i^l J^-^ J&Uj <jc SjIjc Ajj^ill jli 

£^>jU ^Ua <_£ -La ^jSj Uijc .10" 12 cm cP- 

jjJuJ tSUj£ j) IgJaJj 2iLL .laJ » j;» . ^ 2^U... till j^bj jIIaj 



(1) nucleon-nucleon interaction (2) deutron (3) nucleon-nucleon potential 
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(1) asymptotic forms 
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(1) the Schrodinger equation of motion 
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CjVIUjV^ *1 j^] ii& LjjjjSj jjJuII j^Sj 2L_jj5S! J j 
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SJttM 11*1 (3x3) <Ji3ll ^ ^ 5 
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(1) a second diagonal Hermitian matrix (2) a triplet of basic quarks 



oVUkV SaJ'j^ll Ciliji.noB .SU(3) cdj 
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LLq 



a^L-Vi SU(3) oL£l$] ^ui ja^i o 



a^Ul. CjISHu JUS CjISJ jSII m 6 u ^ 
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^jSLj sUmu^I UiUjl! ^1 jM vi 

L^Lu L^a JJjii ^1 Cj Uj ,„> ]] ^ ^1 objuu ^j^tf dLlij t( jy_Jl 



J-Lo (^Ul ^LLla > y t I 



3 u 
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SU(3) 








V ^^ii cdj^ ji^i c1lIl.ii ju^u ^ u ^ .^u 



(1) anti-quark 









SU(3) j** ^ lw u5» <i>SI Lil 0^ ^ -3®^ - 
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jLojj B 4_ujJ^)Uli 4 i-s Mill (jV l^aj 
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^jj^l J^IJ 4+&\ i^Vl JS 
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,(1) singlet scalar (2) meson multiplet 




^ j> ^1 j^Vl u£l Jill U .."5 , 6 <> J£ JaUj ^ ^Lutt 

t5 jUi^ ^JJ ^Ubyb 8 ^bull t5 L*j 6 , 3 (> JS o« Jill 
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3<g)3®3 = l©2x801O 
CjUuu^I 6 ^ (B=l/3 + 1/3 + 1/3) B=l V-1 o J^) ^ 




Jj^JU? s^l jiJ Cill J£i SU(3) (2) U*11 Cjbi^l ^ ^1 




ji* ^1 CjUj „, ? fl ^ j_^T ^JL^ lJl^I nil ^ pUit 



(1) triangular decuplet pattern (2) super multiplet 
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Uaiill ^UJI t Q" ^SUl f^Jl .3/2/i Uy^j B=l jjjtfJI l^L^j 



^1 (1535 MeV/c z ) JbZj (1385 MeV/c 2 ) J&Kj (1238 MeV/c 2 ) 
^J] V-^W ^ • -1 ,0, +1 ^JLII ^Jo ^Uu 1*] Y ?A 

±jJkA\ f j JU aJI Jl^j ^ JSI SU(3) <Cj4ia^ll CjVL&I 

^ I 3 *^jS .Q- >jlL. !U J) j^f jUxil f j^UI 
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'SU(3) j<a-><aN CjVLajjV 4j ui'illj LjjjjAj jjJLjII A ajJic jj 





(J jj-i p j . n > JS J] W ,n\l ^ g\ y\ 4££ ^J&j Cj^l&ll - j V, 

.Y ^ jail <iauill j B ApjiJJk itilj Q <£J$£11 4 W niti l^ji, 
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(1) unitary scheme 




* I 3 *Saj.i> LiL .SU(2)c(2x2) ^ 




c^LaU^I (Y,I 3 ^lJV^) U^Xai CjUjj^ ^jUII Ji^sll 

d^Jfe Cj^juoS .^Lu>a ^aC. ^L£l ^yJij ^Xc j ^ ^ j ^ » ^^jpSj 4-Lax-4 

All JsSLi Aij *Y,I 3 0^ J* ^ u «>*n I1a .SU(3) «(3x3) 



UlkJl akikj ^ ^All all ^Jl d 





AHillj 4*jaJI 4iUaI1 CjIj^j ^ -| 





1 J ^ Ci>a OjJ^V -(eV) ja 
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YVolt = cgs Cilji U jSLi ^Jaj AilL jlfc 





J 



1 eV = 1.6 x 10" 12 erg = 1.6 x 10 19 joule 



.(MeV)cJja 
1 MeV = 1.6 x 10" 6 erg = 1.6 x 10 43 joule 

1 eV/c = 0.5 x It)" 22 cgs = 0.5 x 10" 27 mks 
1 MeV/c = 0.5 x 10" 16 cgs = 0.5 x 10 21 mks 



1 MeV/c 2 = 1.8 x 10" 30 kg = 1.8 x 10' 27 g * 2^ 



4^ >1! Y -I 

e = 1.6 x 10 19 coulomb = 4.8 x 10" 10 cgs(esu) 

e^ s e 2 /(4jt£ ) = 2.3 x 10' 28 kg m 3 sec 2 

me = 0.91 x lO" 30 kg = 0.91 x lO 27 gm = 0.51 MeV/c 2 



m p (m n ) = 1.7 x 10" 27 kg = 938(939) MeV/c 2 



1836(1838) m, 



1.05 x 10- 34 joule . sec = 1.05 x 10" 27 erg . sec 




2nh] 



c = 2.99xl0 8 m/sec = 2.99 x 10 10 cm/sec 
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m e e M 



0.53 xlO- 10 m = 0.53xl0' 8 



m 



e 



a 
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he 
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^ m e e 4 M 



1 ft 



la 



13.6 



eV 



00 



1.1 x 10 7 



m 



-l 



*1 



3.29 x 10 15 



cycles/sec 



3.29 x 10 9 



Mc/sec 



10" 14 m ~ <jjjA\ jlaill U 




— = 0.2 x 10' 15 m = 0.2 x 10 13 cm 



ft 



- = 7x 10" 25 sec 



lbarn=10- 28 m 2 = 10" 24 cm 2 
lmb = 10- 31 m 2 =10- 27 cm 2 



e = 2.1 MeV. 
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